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Introduction
Studying inequality has been as old as the economic science itself. But particularly, since the financial crisis of 2008, there has been a resurgence of interest in it both in the eyes of the public, globally, and in the academic circles. The 'Occupy Wall Street' and the '99 percent' movements in the United States (US) and the success of the left in some European countries 1 as well as the publication of The Capital in the 21 st Century by Thomas Piketty (2013) and its popularity are just a few examples of this resurgence. But most of the interest is focused on vertical inequality, inequality among the rich and the poor at the country level, and less attention has been devoted to horizontal inequality, inequality among groups in a society.
Horizontal inequality should be particularly important for policy makers as it can be a predictor of political instability and development. For example, Stewart and Langer (2008) and Stewart (2000) show that inequalities among groups (ethnic, religious, etc.) can predict political instability. This is particularly important in countries with ethnic or religious diversity, such as the countries in the Middle East and North Africa (MENA) region.
2 Iran is an interesting example of ethnic diversity.
According to Alesina et al. (2003) , ethnic fractionalization in Iran in 1989 has a score of .6684, while language fractionalization has a score of .7462, and religious fractionalization 0.1152. The larger these measures are, the more diversity there is. The averages for these three measures in the MENA region are 0.453, 0.330, and 0.346, respectively (Alesina et al. 2003 , Table 3 ). Therefore, Iran is ethnically and linguistically more diverse than an average Middle Eastern country (but religiously less diverse.) At the same time, the Middle East has the largest of these fractionalization measures in the world after sub-Saharan Africa (SSA). Fearon (2003) constructs an index of cultural fractionalization using structural distance between languages as a proxy for cultural distance between groups,. Iran's cultural fractionalization is estimated to be 0.542, which is the second highest in the MENA region.
2 It is interesting that despite the fact that Iran is a highly diverse country, it has not experienced ethnic conflict the way some other countries have. This could be because the ethnic groups in Iran are well-integrated, and group-based inequalities have been low or decreasing over time. Therefore, studying horizontal inequalities in Iran and having a better picture of them is interesting.
Ethnic conflict is not the only unfavorable consequence of horizontal inequality. Even in the absence of conflicts, between-group inequality affects the wellbeing of individuals within groups because the relative wellbeing of a group is an important factor of individual wellbeing. Moreover, between-group inequalities reduce growth potential (Stewart 2005) . Stewart also emphasizes the critical importance of horizontal inequality for development and calls it a 'neglected dimension of development'. Current development analyses and policies are focused on improving individual's welfare, neglecting the correlation between individual's and group's wellbeing. But, when being a group member is resulting in being discriminated or disadvantaged, improvement in individual welfare is conditioned on improvement in the group welfare.
There have been studies on poverty, vertical inequality, and inequality of opportunity in Iran. But very little has been done on horizontal inequality. Assadzadeh and Paul (2004) examine the 2 changes in the extent of poverty in Iran between 1983 and 1993. They show that both rural and urban poverty increased in the first half of this period during the Iran-Iraq war, an economic recession, and fall of oil revenues, but they decreased after the war, in the reconstruction period. Salehi-Isfahani (2009) studies the trends in poverty and inequality of expenditure in the 1984-2004 period. He finds that poverty decreased in the long run substantially compared to the prerevolution era, while the reduction in inequality of expenditure was negligible in this period. Salehi-Isfahani and Majbouri (2013) use a panel data and find substantial income mobility in Iran during 1992-95 period. They also measure transient and chronic poverty and their correlates.
3 Salehi-Isfahani et al. (2014) study inequality of opportunity in Iran, Egypt, and Turkey, and find that inequality in educational achievements is mostly a result of the inequality of opportunities. Although the literature provides a picture of vertical inequality and poverty, it is focused on individuals and households. Hence, there is very little known about group-based inequalities in contemporary Iran.
To the best of our knowledge, Aghajanian (1983) is the only study discussing inequality among ethnic groups in Iran. Using geographically distinct regions and provinces to identify ethnic communities, Aghajanian compares literacy rates, access to electricity and piped water, occupation in agricultural sector, urban residency, and poverty rate among Kurds, Azeris, Baluchs, and Persians in1966 and 1976. The study concludes that even though the country had substantial economic growth due to booming oil prices, inequality among ethnic communities widened during this period. But this study is about four and five decades ago and it is silent on important socioeconomic outcomes, such as income, expenditure, and educational inequality. This is the first comprehensive study of group-based inequality in Iran after the revolution. It is distinguished from the previous work in three ways: first, extensive datasets that cover every year between 1990 and 2012 is used to build a comprehensive picture of variation in group-based inequalities across gender and ethnicity in this period. Moreover, we provide group-based inequalities across religion and citizenship for 2006. Second, a wide range of socioeconomic characteristics are examined, including years of attained education, asset index, individual income, and household per capita expenditure. 4 Third, we verifiy the consistency of our grouping methodology by using a unique dataset 5 , which includes the information of the ethnicity of an individual.. In addition, we explain the impact of policies and macroeconomic shocks, inflation, and oil prices, on horizontal inequality trends.
The main ethnic groups in Iran are Persians, Azeris, Kurds, Lors, Arabs, Baluchs, Turkmans, Mazanis, and Gilaks. Persians and Azeris form over 70 per cent of the population and other groups combined constitute less than 30 per cent. For this and other technical reasons further explained in Section 3.3, we study inequality among three main groups: Persians, Azeris, and Others. Each ethnicity has their own language/dialect, and similar to some European countries such as Belgium, Luxembourg, and Switzerland, language groups match almost perfectly the ethnic groups. Therefore, studying ethnic groups is similar to studying language groups. Persian, however, is the official language and more than 90 per cent of the population regardless of their ethnicity can speak it. Iran is more homogeneous in terms of religion: 90-95 per cent of Iranians associate themselves with the Shi'ite branch of Islam (the state religion) and 5-10 per cent with various Sunni and Sufi branches of Islam. There are also Christian, Jewish, and Zoroastrian 3 They show that three groups are more likely to be chronically poor: people who live in urban areas, younger individuals, and those living in female headed families. 4 The groups and variables are discussed in detail in Sections 3.3 and 4 respectively. minorities (CIA 2013) . Since they are small minorities, we include them together as non-Muslims. Therefore, for this and other technical reasons discussed in Section 3.3, we study Muslims and non-Muslims. Similarly, there is a migrant population in Iran mostly from Afghanistan. We split the data into Iranians and non-Iranians and study inequality among those. Following Stewart (2000) , who argues that other dimensions such as region of residence can be a source of group formation, we also study inequality among regions (urban vs. rural/ capital vs. other places).
The rest of the paper is organized as follows: the next section gives a brief but substantive overview of the economy of Iran and discusses vertical inequality. Section 3 explains the data and the way groups are defined. Sections 4 and 5 explain our results for the Household and Expenditure Surveys (HEIS) between 1990 and 2012 and the 2006 Census. Section 6 concludes.
Iran's economy and society in recent decades
Understanding the trends in inequality in Iran is not possible without an understanding of the Iranian economy and its trends. In this section, we look at the Iranian economy in the last five decades and discuss its main characteristics.
The contemporary economy of Iran is intertwined with oil and gas. Being the main export, oil has been a central player in the economy, beside the political events. It is and has been a fundamental source of revenue for the government and the main driver of economic growth, and hence, the key source of funding development projects. The booms and busts in the economy have been strongly related to the global price of oil and the production and consumption of oil in Iran.
Figures 1(a) and 1(b) show GDP per capita and annual growth rate of GDP since 1960s. In the 1950s and 1960s, when the price of oil was stable and low, the government devised development programmes and invested in infrastructure, particularly in urban areas. Electrification and piped water projects, along with road, school, and healthcare facility constructions in cities were main development projects. Moreover, the government pursued an import-substitution policy in this period, which gave birth to heavy and light industries and created economic growth, particularly in urban areas. Since the stock of capital was low in the country, growth rates were significant as the economic theory predicts (Figure 1(b) ). But with the sudden and unprecedented rise in the oil prices in the 1970s (Figure 2 (a)), particularly due to the Arab embargo and the creation of the Organization of the Petroleum Exporting Countries (OPEC), the government found itself with several times larger revenues than it usually had and hence, it became bolder in adopting shortsighted economic policies; despite the warnings from the economists. The new revenues were all spent on imports and large and ambitious but low-return projects. As a result, the domestic production shrank and the economy became highly dependable on oil prices. The economy continued to grow significantly, because of the rise in government expenditure. It was, however, very susceptible to a crash in oil prices, and the booms and busts of this market in general.
The price of oil is not necessarily a good measure of resources available to the government for two reasons: first, the production of oil has been changing over time, and second, population has been growing over time, shrinking the size of the revenue distributed to each person. Therefore, the annual revenue from exporting oil per capita is a better measure of the size of resources available to the government over time. This measure is calculated by taking the difference between annual production and consumption of oil, multiplying it by the price of oil and dividing the result by the size of population. We subtract domestic consumption from total production, because domestic prices are highly subsidized in Iran and the revenue from domestic consumption is a small fraction of the revenue from oil export, and can be ignored. Figure 2( With the political instability in the first year after the Islamic Revolution in 1979 as well as the Iran-Iraq war in 1980 along with the subsequent crash in oil markets, the country's economy was hit hard and the annual growth rates became low or negative (Figure 1(b) ). Moreover, the population growth in late 1970s and early 1980s (Figure 3(b) ) substantially contributed to the reduction of GDP per capita in the 1980s (Figure 1(a) ). A reconstruction period started after the war in 1989, while many infrastructure projects were designed and implemented which raised the growth rate to respectable two-digit levels. By 1993, however, government borrowing, particularly short-term debt, rose and oil prices declined below expectations. In late 1993, the government realized that it could not repay its debt. This led to the balance of payment crisis of 1994-95, which brought the economy to a recession and had consequences for households for the following few years. The government had to re-negotiate the terms of its debt and devalue the domestic currency, which raised the price of imports and inflation (Pesaran 2000) . The inflation rose to about 50 per cent in 1995, the highest the country had seen since Second World War (Figure 4 ). The price of oil was at low levels in the second half of the 1990s and the first half of the 2000s. This was a period of economic hardship, which led the government to take measured policies and carefully consider its expenditure and budget. With the continuous rise in oil prices between 2003 and 2008, when oil prices rose to the same levels as in the late 1970s (the highest levels seen since 1864), the new government started to spend more freely. Although the prices were at all-time high, the size of resources per person available to the government was substantially lower than what was available to government in the 1970s (see Figure 2 (b)). The economy grew but became more susceptible to the volatility in the oil market.
In 2010, the sanctions on Iran became tighter and eventually, the price of oil collapsed in 2011. These events shrank the economy as depicted in Figure 1 .
Expansion of infrastructure
One of the aims of the revolutionaries of the Islamic Revolution of 1979 was to serve the poor and the marginalized, particularly in rural areas. Therefore, the governments after the revolution made significant investments in expanding the infrastructure to rural areas, even during difficult times such as the Iran-Iraq war. Rural electrification projects in the 1980s and 1990s brought universal coverage to villages by 2000 (see Table 1 ). Similarly, almost all urban households had access to electricity in 1990. Many water projects in rural areas increased access to clean water to 84 per cent in 2000 and 95 per cent in 2012. By the 2000s, the main infrastructure projects at the rural level were about telecommunication and gas pipelines. The share of rural households which had access to piped gas increased to almost 50 per cent in 2012 from just 4 per cent in 2000. Ninety-two per cent of urban households had access to piped gas by 2012. While 1 per cent of rural households had a landline phone in 1990, two-thirds were enjoying it by 2012. In 1990, none of the rural households had a cell phone; by 2012, 81 per cent of them had one.
The consequences of these changes in the economic wellbeing of rural population were substantial. The percentage of households' having a kitchen and bath (two essential facilities that significantly improve wellbeing and health outcomes) increased from 39 per cent and 22 per cent in 1990 to 85 per cent by 2012. Ownership of home appliances, such as stoves and fridges (two appliances that substantially increase household productivity), as well as televisions, became universal in rural areas by 2012. All these developments are reported in Table 1 for both rural and urban areas. In Section 4.2.2, we see how these developments reduced group-based inequality of asset ownership over time.
After the 1979 revolution, all private schools became public and access to (almost) free education increased significantly (Majbouri 2010) . Moreover, a large-scale free adult literacy programme was implemented across the country. In addition, the post-revolution governments made significant investments in building educational facilities at all levels of education (primary, secondary, and even tertiary) across the country in small towns and villages, even during the Iran-Iraq war. In addition to schools, a private non-profit university was founded in 1983, which expanded rapidly across the country by building branches in large and small towns. As a result there was substantial increase in educational attainment, particularly for women. Figure 5 shows the increase in average years of education attained for men and women across birth cohorts. As can be seen from the figure, there is a continuous rise in educational attainment for each birth cohort. 6 This rise was faster for urban women than urban men, so that the gender gap in years of education disappears in urban areas after the 1980 birth cohort. In rural areas, the gap still exists, but attainment rates were on the rise for both genders. The average female born in 1982 in rural areas has completed the five-year primary education. Later cohorts have had even more education. We will discuss the implications of the expansion of educational infrastructure when we explain the trends in group-based inequality of educational attainment in Section 4.2.1.
The limitations for women to enter some fields in college were removed in the early 1990s.
7 By mid-2000s, however, more than 60 per cent of enrolled students in colleges were women. Therefore, by late 2000s, quotas were put on female admission, so that no more than 60 per cent of college students in each year be female.
Investments in educational facilities were complemented with similar projects on health infrastructure, particularly in rural areas. For example, health clinics were established across the country to offer preventative healthcare as well as prenatal care to the rural population. The clinics also provided basic treatments and offered subsidized birth control as well as advised women about fertility prevention methods. They are found to be one of the reasons behind the rapid reduction in fertility rates from 6.5 to 2.2 children per woman from 1985 and 2000s, respectively (Salehi-Isfahani et al. 2010 Abbasi-Shavazi et al. 2009 ).
Despite the increase in female education and decrease in fertility rates, female labour force participation remained at low levels ( Figure 6 ). It is a puzzle why the rates are low and why such significant changes in education and fertility had so little impact on it.
8 But as we will see in Section 4.2.3, this interesting phenomenon could explain why gender-based inequality in income has been quite large and remains large.
Overall, the post-revolution governments have had policies to develop rural areas, assist the poor and the marginalized population, and reduce inequality between urban and rural areas. Salehi-Isfahani (2009) shows that these policies led to reduction in (absolute) poverty, particularly in rural areas. Figure 7 (a) replicates Salehi-Isfahani's results using the international absolute poverty line, compiled and utilized by the World Bank, of US$1.90 in 2011 international dollars. As can be seen in Figure 7 (a) and (b), absolute poverty substantially decreased in both rural and urban areas and for all ethnic groups. The poverty rates were close to zero by the late 2000s.
Data
The two main datasets that are used in this study are: 1) Household Expenditure and Income surveys (HEIS) from 1990 through 2012, and 2) the 2006 census (available on IPUMS International). Sections 3.1 and 3.2 describe each of these datasets. Section 3.3 explains how various categorizations based on ethnicity, religion, and citizenship) were identified in the data.
Household Expenditure and Income Surveys, 1990-2012
The HEIS, available since 1984, are nationally representative surveys stratified at the urban and rural areas of each province. Only the surveys from 1990 through 2012 are used as full data for the years were available to us. Each year more than 19,000 (in some years up to 36,000) households are selected and data on basic demographics and very detailed disaggregated information on expenditures and incomes are collected. Demographics include, gender, age, education, marital status, employment status, and occupation. Expenditure information is collected at the household level, while income is at the individual level. Poverty measures can be found using expenditure per capita. Asset ownership dummies are also available in the data that can be used to calculate asset index. No information on ethnicity, ethnic language spoken by the individual, religion or nationality is collected.
The 2006 Census
The 2006 Census is a nationally representative 2 per cent sample of the census collected in 2006. It contains basic demographic information such as gender, age, education, and occupation, as well as religion, citizenship, and assets owned by the household. Assets are recorded with assetownership dummies. Using principal component method, one can calculate asset index which is highly predictive of income deciles in Iran. The religion and citizenship of individuals can be identified in the 2006 census, although it is not reported for all individuals. No information on income or expenditure is collected in this survey.
Ethnicity and groups
To study horizontal inequality, the first step is to define the groups. According to Stewart and Langer (2008) , there are three conditions for categorizing people into groups. First, group membership is somewhat static, i.e. members are not able to change groups easily. Second, group membership is recognized not only by the person themselves and their group, but also by other members of the society. Third, group membership is meaningful to the individual, for example, it is an important factor to their identity. Group boundaries are mainly formed by ethnic groups. Ethnicity itself does not provide clear cut categorizing rule. Many factors are counted in the classifications of ethnic groups. For example Chandra (2004) , Horowitz (1985) , and Htun (2004) suggest skin colour, language, tribe, caste, religion, region, kinship, and other communal identity markers as grouping means.
Reviewing the Iranian history reveals that it 'has always been the host of diverse ethnic groups', as Amanolahi (2005) explains. Being on the Silk Road, it has been a cross-road for merchants, ideas, and migrants. Over time, eight major ethnic groups have settled in Iran. They are Persians, Azeris, Kurds, Lors, Arabs, Baluchs, Turkmans, and Mazanis, and Gilaks. As Amanolahi (2005) describes, biological factors are not the distinguishing features of these ethnicities. Each ethnicity has its own language and region of residence in Iran. Therefore, the region of residence, language, and cultural factors are the main defining features of ethnicity in Iran. 9 In fact, like in some European countries, such as Belgium, Luxembourg, and Switzerland, language groups perfectly match ethnic groups. Therefore, in this study we use them interchangeably. Ethnicity is not a basis of social or economic rank in Iran.
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Each ethnic group speaks not only their own language but also Persian. In fact, more than 90 per cent of the country can speak and understand the language.
11 It is the official language and has been the formal language, historically.
12 Except Arabic, Armenian, and Azeri and Turkmani (two Turkic languages), other languages have the common root with Persian.
Those who only speak Persian are the majority of the population (over 50 per cent). Turkicspeaking Azeris are the second largest group. They have been a player in Iranian history since the 11 th century and at times have ruled Iran. Particularly, they have been significantly influential in shaping the economic, social, and political landscape of Iran since the 1500s.
13 Azeris mostly live in north and north-western Iran (east and west Azerbaijan, Ardebil, Zanjan, and Qazvin provinces.) Kurds or Kurdish people are an old ethnic Iranian group living in western Iran, as well as in parts of Iraq, Turkey, and Syria. Many Kurds consider themselves descendants of Medes, one of the three main Iranian tribes (beside Persians and Parthians), who resided in Iran since 1000 BC. Kurds are mostly living in (north-)western provinces of Kurdistan, Kermanshah, and parts of the west Azerbaijan. But a small group of them have migrated to the Golestan and Khorasan provinces (in the north and north-east) as well. Most Kurds are Sunni Muslims.
Lors or Lurs speak Lurish language which is the closest to Archaic and Middle Persian (Coon 2005) . They reside mostly in western Iran provinces and share borders with the Kurds in the 9 Amanolahi (2005) focuses on ethnicity as a cultural phenomenon; one which 'encompasses the non-biological aspect of man'. 10 Gisselquist (2013) argues that ethnic politics are different in societies in which ethnic groups are ranked vs. unranked. 11 A vast amount of literature is in Persian and every ethnic group have more or less adopted the language. It has been spoken from Tajikistan and Uzbekistan in Central Asia to Afghanistan, Iran; even in the Ottoman Empire, where Persian was the language of the court. It is not a surprise that Persian is and has been chosen as the formal language, even by Turkic origin Iranian governments. 12 Iran's constitution defined Persian as 'the official language and script of Iran' while recognizes the minorities' right to use their language. Article 15: The official language and script of Iran, the lingua franca of its people, is Persian. Official documents, correspondence, and texts, as well as text-books, must be in this language and script. However, the use of regional and tribal languages in the press and mass media, as well as for teaching of their literature in schools, is allowed in addition to Persian. Article 19: All people of Iran, whatever the ethnic group or tribe to which they belong, enjoy equal rights; and colour, race, language, and the like, do not bestow any privilege. 13 Safavid dynasty, originally from Azeri parts of Iran, created the first modern Iranian nation-state in 1501, and declared Shi'ite Islam as the state religion. It was a way of distinguishing itself from the Sunni dominated Ottoman empire. Isfahan, a major Persian city in central Iran, was selected as capital, and Persian was the formal language. Turkic origin Qajar dynasty, gained power in 1785, and chose the Persian city of Tehran as the capital. This trend is continued and now Azeris are well integrated into the economic and political system of Iran.
west and north, Arabs in the south and Persians in the centre and the east. Arabs live mostly in southern provinces of Khuzestan and Hormozgan. Baluchs speak Baluchi, a western Iranian language (Elfenbein 1988) , and live in south-east in Sistan and Baluchestan and practice Sunni Islam. Turkmans speak Turkmani (a Turkic language) and mostly live, along other ethnicities, in Golestan. Turkmans are also Sunni Muslims.
Ethnicity or the language an individual speaks is not asked in most data sets collected by the Statistical Centre of Iran, which is the only official organization in charge of collecting data in the country. These include the HEIS and Census datasets that we use in this study. Therefore, the only identifier of ethnicity is the region of residence of the household in these datasets. Region of residence is a good predictor of ethnicity, since each ethnic group has historically lived in particular regions. Although the borders of these regions are more fluid and mixing and intermarriage happens there, by and large, one can be confident that people living in a certain region belong to a certain ethnicity. In our datasets, we do not have the geolocation of the household. Therefore, we cannot identify the ethnicity of the household using the GeoReferencing of Ethnic Groups (GREG) data 14 that has the geo boundaries of ethnic groups (Weidmann et al. 2010 ). In the HEIS data sets, until 1998, only the province and urban-rural location of the household is observed. Therefore, the only predictor of location is the province and urban or rural place of the household. The provincial boundaries do not perfectly match the ethnic boundaries. Therefore, one cannot perfectly identify the ethnicity of the household using the data that we have. In other words, if one knows the province of residence of an individual, they cannot perfectly infer which of the eight ethnicities the individual belongs to. But, to minimize the inference error, we only define three ethnic groups: Persians (which include Shomalies), Azeris, and Others. It is possible to more accurately identify these three groups using the province of residence. Persians and Azeris together make more than 70 per cent of the population and it makes sense to combine other smaller ethnic groups into one group. In a few instances that a province has mixed ethnicities (like the Tehran province), we take the ethnicity that is the majority 15 (for example, Persians for Tehran). According to our categorization, the Persians, which include Shomalies (Mazanis and Gilakis), reside in Markazi, Gilan, Mazandaran, Fars, Kerman, Khorasane-e-Razavi, Isfahan, Hamedan, Bushehr, Semnan, Yazd, Tehran, Qom, North Khorasan, and South Khorasan. The Azeris reside in Qazvin, Zanjan, east Azerbaijan, Ardebil and west Azerbaijan. All other provinces are where the other ethnicities live.
There is only one set of data that can be used to infer ethnicity. Socio-economic Characteristics of the Household (SECH) are nationally representative data sets that ask whether the individual can speak a second language (spoken in Iran). 16 Using the SECH datasets for 1992 and 2001 and dividing the sample into three groups: Persians, Azeris, and Others (based on the second language the individual speaks) produces almost identical inequality measures as when we use province of residence to infer ethnicity (see Table 2 ). This further confirms that our method of identifying ethnicity using provinces is robust.
SECH is only available for two years (1992 and 2001), therefore, we cannot produce more results than what is reported in Table 2 1987-89, 1992-95, and 2001-03 . Waves are collected annually. We had the last two panels and used them to compare results with those this study (see Table 2 ). Attrition is a major issue in these datasets as about 30 per cent of the sample is lost by the third year of these surveys. Therefore, data for the first years of these panels, i.e. 1992 and 2001 are used. year between 1990 and 2012. Therefore, we can estimate inequality measures for every year in this period and analyse the trend in these measures over time with precision. Thus, HEIS is the main source of data in this study.
In addition to ethnicity, we estimate inequality based on religion and nationality. The religion and citizenship of individuals can only be identified in the 2006 census, although it is not reported for all individuals. Tables 3 and 4 have the number of observations in each group in 2006 census: As can be seen, the number of individuals in religions other than Islam is small. The same is true for citizenship. Therefore, we combine non-Muslims into one group and compare them with Muslims. We also combine all non-Iranians into one group and compare them with Iranians.
Inequality measures over time
This section reports the results for the country-level measures of inequality from 1990 through 2012, using the HEIS surveys. First, the country-level measures are calculated and then the within-country measures across ethnic, gender, and regional groups are estimated.
Country level
Fractionalization GINI coefficient for annual income at the country level is calculated over time and reported in Figure 8 . 17 We are also interested in the inequality in the type of occupations various groups have. Occupations can be categorized according to skill level to high skill, medium skill, and low skill. Legislators, senior officials and managers, professionals, and technicians and associate professionals are considered high-skilled workers. Medium-skilled workers include clerks, service workers and shop and market salespeople, skilled agricultural and fishery workers, crafts and related trades workers, machine operators and assembly-line workers, and different ranks in the armed forces. Elementary occupations are considered low skilled. Since the number of categories for occupational skills is small (here, three), the variable that represent occupational skill will only take three values and will not be continuous. Therefore, measuring Group-weighted Coefficient of Variation (GCOV), Group-weighted Gini coefficient (GGINI), and Group-weighted Theil index (GTHEIL) may not be very informative. Instead, we measure cross-cuttingness and crossfractionalization.
Cross-cuttingness and cross-fractionalization between gender and occupation are about 0.80 and 0.04 respectively. These measures between ethnicity and occupation are about 0.91 and 0.09 respectively. All these values are stable over time.
Group-based inequalities over time

Education
To be consistent with studies of other countries, two samples were used to measure inequality of education, the 25+ and the 15+ samples. It is almost imperative that everyone has completed their education by age 25. If a lower age is chosen as a cut-off point (say 18), we do not know how many years of education a person who is a student may eventually achieve and therefore will under-estimate their education level. This under-estimation is more likely to happen for highly educated and as a result we may under-estimate inequality. On the other hand, there are many countries that experienced substantial increase in educational attainment in the last decades. Looking at the sample of age 25+ is not able to depict such a change. Moreover, many drop out of school before age 15 and finalize their educational attainment. Therefore, the sample of 15+ should be considered. Since the 15+ sample is more relevant for Iran, the result for the 15+ sample is reported here and the estimates for the 25+ sample are included in the Appendix. Figure 9 reports the 2-year moving average of the estimates for group-based inequality in years of education attained across gender, ethnicity, urban/rural, and capital/others (Figures 9(a) through (d) respectively.) As the capital is only identifiable in data after 1997, the results for group-based inequality measures between capital and the rest of the country are estimated for the years after 1997 (Figure 9(d) ).
Figure 9(a) depicts the inequality across men and women from 1990 through 2012. As can be seen, all inequality measures (GCOV, GGINI, and GTHEIL) between men and women have been continuously decreasing in this period. This interesting result is consistent with the literature on education in Iran. The increase in educational attainment, particularly for girls, has started decades ago. But after the Islamic Revolution of 1979, this rise in educational attainment was faster especially for girls for several reasons. One of the aims of the revolutionaries was to improve the conditions of the poor and people who were consistently on the margins for policy makers, particularly, people in rural areas and poor neighbourhoods of urban areas. In the decades after the revolution and even during the Iran-Iraq war in the 1980s, there has been significant investment in infrastructure of rural areas and small towns. Many projects in electrification, access to clean water, telephone and telecommunication, road building and, as mentioned, school and health facility construction were implemented. The result of these projects were significant expansion of infrastructure across the country which is shown in Table  1 and explained in Section 2. Especially, access to schools at all levels (primary, middle school, high school, as well as college and universities) substantially increased since the revolution. As a result, girls who are less likely to be sent to distant schools were now more likely to attend schools which were nearby.
Another development after the revolution was that all private schools became public. For example, the number of public primary schools rose by 60 per cent the year after the revolution (Majbouri 2010 ). This means that there was a sudden rise in the supply of free education after the revolution. Girls' educational attainment is more responsive to price reductions, since demand for educating girls is more elastic than boys. This is because parents are more likely to take girls out of school than boys if the cost is high. As a result, after the revolution, parents sent their children, especially girls, to school more.
The third reason for the faster rise in female education compared to male is the gender based segregation of schools. Since schools were segregated after the revolution, conservative families were more likely to send their children to school as schools were considered 'safer' for their daughters (Majbouri 2010) . The fourth reason is that the teachers' gender, particularly in middle and high schools, was supposed to be the same as the students'. Therefore, female teachers taught female students and male teachers taught male students. The quality of female teachers was higher than male teachers, on average. This was because, as we saw in Section 2, female labour force participation in Iran was (and still is) low (about 20 per cent), and there were only a few jobs, such as teaching, that were attractive to women for various reasons
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. Therefore, these jobs attract the top 20 per cent of women who could work and wanted to. On the other hand, many jobs were available as well as attractive to men, and teaching was not necessarily one of their top choices. Therefore, the quality of female teachers was likely higher than the quality of male teachers. As a result, female students received higher quality education than male students and therefore, could attain more years of education than their male counterparts. All these explain the consistent decline in inequality of education across men and women between 1990 and 2012, as depicted in Figure 9 (a).
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The general trends in group-based inequality measures in Figures 9(b) - (d) are also downward. This means inequality across ethnicity, urban/rural and capital/others has been reduced since 1990. This reduction can be attributed to the continuous expansion of schooling infrastructure even at the tertiary level across the country. In 2012, all inequality measures across ethnic groups are at the same low level as inequality measures across gender. Regional inequalities (urban/rural and capital/others) have been almost halved in this period. Inequality among urban and rural areas is the largest compared to other categories and this is not surprising as return to education is different across rural and urban areas and individuals with the highest education migrate to urban areas. Therefore, rural areas will always have lower average education levels than urban areas not just because they have less access to education (especially tertiary level) but because of migration. As one can see the difference between the capital and the rest of the country has been always less than the difference between urban and rural areas, but at the end of 2012 the inequality between the capital and the rest of the country is still larger than inequality among ethnic groups and between genders.
Overall, one can argue that inequality in educational attainment has been on the decline across all groups and more opportunities are offered to people at the margin in the society. There is only a deviation from the trend in years 1992 through 1998 in Figures 9(b) , (c), and (d). Inequality decreased in 1992 through 1994, and then increased between 1995 and 1998. The potential reason behind the rise in inequality is the minor economic crisis of 1994 and 1995. The fast economic growth after the end of Iran-Iraq war and higher oil prices, encouraged the government to borrow more, mostly from international institutions and in the form of shortterm debt. But the unexpected fall in oil prices in late 1993 made it very difficult to pay back these debts. This was because the share of short-term debt out of total public debt was larger in Iran compared to the countries affected in the East Asian currency crisis during 1997-98 (Pesaran 2000) . As a result, the government, short in foreign currency, substantially increased the exchange rate, which raised the inflation to 50 per cent in 1995; an unprecedented rate (see Figure 4 ). Higher prices reduced purchasing power, especially for the poor, and had impacts on households for a few years after this crisis. Since the people on the margin and the poor are more likely to reduce their educational attainment due to crisis, the inequality increased during the crisis.
Assets
We do not observe the value of assets the households have in the data. What we observe is whether the household owns a particular durable good or not. Examples of these durable goods are autos, motorcycles, bikes, and household appliances. Since we only have the binary information of whether the household owns a particular durable good or not, we can combine these binary data into one index using the principal component method for every year. We call this index, asset index, from now on.
Note that the principal component method gives us positive and negative values. But the inequality measures can be calculated on variables that take non-negative values (zero and above; such as income or expenditure). To turn the asset index into a non-negative variable without changing its distribution (i.e. inequality), we add the absolute value of the minimum of the index to it. The result is the asset index distribution shifted to the right by the size of the absolute value of its minimum. The minimum of this shifted distribution is zero and all values lay on or above zero, but the shape of the distribution and its dispersion does not change. Hence, inequality remains the same.
Since assets are recorded at the household level, it is not possible to estimate inequality measures between men and women. Therefore, inequality measures across ethnic groups, urban/rural, and capital/others are calculated. Figure 10 contains the results.
As can be seen, inequality in assets has been decreasing. For the results to be comparable and consistent, the basket of assets used to calculate the asset index has remained unchanged over time. In other words, when newer assets like computers, access to internet, and cell phones are reported in the surveys, they are not included in the basket of assets used to calculate the asset index. So the inequality measures shown in Figure 10 are inequalities in the more basic assets. Therefore, the reason behind the downward trend in inequality measures is that every year more households owned these basic assets and hence, the difference among households were reduced every year. Interestingly, there is a similar increase in inequality between 1994 and 1998 as those reported for education. The potential explanation for this increase is the same: the economic crisis of 1994-95 which affected the marginalized population: the poor, and the rural population more.
Some of the assets used to create asset index are public goods, such as access to electricity and clean water. The decreasing trend in inequality between ethnic groups supports the argument by Gisselquist (2014) that ethnic diversity by itself does not 'lead to poor provision of public goods.'
Income
In this section, we calculate the inequality measures for income at the individual level. All sources of income including wages and salaries, business profits, pensions, revenue from renting properties and assets, educational and charity grants are added up at the individual level. All incomes are annual.
20 Figure 11 reports the results.
We use two samples to study inequality of income between men and women. One is a sample of all men and women who earned income and the other consists of all men and women above age 25, regardless of whether they earned income or not. This is because female participation in the labour market was (and still is) low in Iran (around 20 per cent) and not all working women earned income (some were unpaid family labour working in the family business without pay). Therefore, income for the majority of women was zero. This zero female income as opposed to the positive male income creates an unequal bargaining power within the household for women and affects household decisions. Therefore, any inequality measure that ignores women who do not work is ignoring this inequality and underestimates the inequality between genders. On the other hand, one may argue that some women do not work by their own choice and including their zero income in compiling inequality measures gives us an over-estimation of inequality. Here, we report the results including and excluding women with no income. Figure 11 (a) reports inequality measures among men and women who earn income and Figure 11 (b) depicts them among all men and women who are 18 or older regardless of whether they work or not.
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We learn three lessons from the results: first, as expected, inequality is substantially larger in the sample that includes women without income (compare Figure 11 (a) with 11(b)). The measures reported in Figure 11 (b) are the largest group-based measures of inequality reported in this study. The second lesson is that inequality of income between male and female earners slowly increased in the 1990s as the economy experienced a downturn from the 1994-95 crisis and the bust in the oil markets. But in the 2000s, with the significant increase in oil prices, inequality of gender decreased over time (Figure 11(a) ). Figure 11 (b), also shows some reduction in inequality among all men and women between 1990 and 2012. This can be attributed to two factors: 1) boom in the oil markets, and 2) a small rise in the share of women who worked for pay during this period, and hence a reduction in the share of women with no income (see Figure 6 ). Inequality across ethnic groups was fluctuating but roughly stable in the 1990-2012 period (Figure 11(c) ), but it is substantially smaller than inequality between genders. This means that gender inequality is more important than ethnic inequality in this context. The trend in ethnic inequality of income roughly follows the rise and fall of the oil market. When oil markets boom inequality improves. Figures  11(d) and 11(e) show inequality across regions. Not surprisingly, inequality between urban and rural areas is larger than inequality between the capital and the rest of the country. They generally have a decreasing trend over time, except a sharp increase in inequality in 2008 and 2009. One reason which could have affected on this was that 2007 through 2009 were drought years in Iran, which could have particularly affected the inequality between urban and rural areas negatively.
Expenditure per capita
Total expenditure for the household is calculated based on consumption of durable and nondurable goods and services in one month. HEIS datasets provide a very disaggregated and detailed account of all types of expenditure at the household level. Expenditure on non-durable goods, such as food and clothing, is measured in the month prior to each survey. But the expenditure on durable goods is measured in the 12 months prior to the survey. Therefore, this expenditure is divided by 12 to get the monthly average. At the end, the total expenditure for the household is divided by the size of the household to get per capita expenditure in the household.
Since the expenditure for men and women is not distinguishable, we cannot estimate inequality between genders, but inequality across other groups can be calculated. Figure 12 shows these inequality measures over time.
The measures of inequality between ethnicities seem to be following the oil prices/oil revenue per capita. When the oil prices dipped in 1994 and the economy went into recession, inequality started to rise. The inequality between urban and rural areas and between capital and the rest of the country seem to roughly follow the oil markets as well. As the oil markets boom, inequality declines. inequality between the capital and the rest of the country dropped significantly since 2002. This could be due to the rise in cost of living in all urban areas across the country during the 2000s. The capital city is already at full capacity and other cities are becoming more attractive than the capital. This has raised the cost of living and housing in those cities and raised per capita expenditure reducing the inequality between the capital and other cities in the country. More research is required to clearly understand the changes in inequality of expenditure between the capital and the rest of the country.
Inequality measures based on the 2006 Census
Country level
This section reports the results of the country-level measures of inequality in 2006. This is the only dataset which includes religion and citizenship for each individual. Therefore, we use it to estimate between group inequality for religious and citizenship groups. First, polarization and fractionalization indices for these groups at the country level are calculated and then the betweengroup inequality measures are reported. Using the Census data, it is also possible to estimate these indices and measures for ethnicity and gender dimensions in 2006. But, we do not report them here, since they are the same as the estimates using the HEIS data for 2006 that we have already reported in Section 4.
As can be seen from , we expect that polarization and fractionalization indices to be small. This is because according to the largest estimates, only about 2-4 per cent of the population have foreign citizenship.
Inequalities across religion and citizenship
22 For example, in fear of deportation.
Three measures of Group-weighted Coefficient of Variation (GCOV), Group-weighted Gini coefficient (GGINI), and Group-weighted Theil index (GTHEIL) are calculated based on gender, ethnicity, religion, and nationality.
Education
As discussed in Section 4.2.1, two samples were used to measure inequality of education, the 25+ and the 15+ samples. Table 6 reports the results across citizenship and religion.
As depicted, between-group inequalities across both citizenship and religious groups are small and almost identical in both samples. The results show that there is no horizontal inequality on these dimensions, particularly when it comes to religion. Religious minorities are often at least as educated (if not more-educated) as Muslims.
Similar to education, inequality is very low and almost non-existent between citizens and noncitizens.
Occupation
In this section, we study inequality in the job market. We are interested in the inequality in type of occupations various groups have. As discussed in Section 4.1, since the variable that represents occupational skill will only take three values, measuring GCOV, GGINI, and GTHEIL may not be very informative. Instead, we measure cross-cuttingness and cross-fractionalization between occupation on one hand, and religion, citizenship, and gender on the other. Table 8 reports the result.
Interestingly, the high cross-cuttingness values show that there is a lot of overlap between the three occupational skills and religion and citizenship groups. This means that there is almost equality among groups in these dimensions. The overlap is less between men and women, but still substantial.
According to Census of 2006, less than 13 per cent of all workers above age 18 are women. Going one step further and examining the jobs that are performed by men and women, one observes that more than 30 per cent of high skilled workers are women (Table 9 ). This is while only 5.8 per cent of low-skilled workers are women (compared to 94.2 per cent for men). This means that most women are concentrated in high skilled occupations.
Conclusion
Our study of the group-based inequalities in Iran presents encouraging results: poverty and inequality are generally decreasing, and access to public goods (piped water, electricity, and piped gas) are increasing. Our results suggest that Iran is an example of sustainable progress in decreasing poverty and inequality. Iran's experience is particularly important as sustainable progress continued despite the war, several rounds of sanctions, and low price of oil. The substantial reduction in between-group inequalities in Iran has lessons for other developing countries. Expansion of educational and health infrastructure in Iran, particularly to rural areas and to the marginalized population, has reduced between-group inequalities. The social policies have improved wellbeing and living standard for the poor and the rural population, and reduced inequality. Hence, rural development should be recognized as a powerful multi-dimensional factor in development policy.
There are significant reductions in inequality of education as well as assets among various groups. At the same time, some reduction in between-group inequalities in per capita expenditure and income are observed in the 1990 to 2012 period. Income and expenditure inequalities between some groups seem to have an opposite relationship with the trend in oil prices and revenues. But it is hard to infer any clear causal path without further analysis and research. There are several suggestions for future research. First, further research is required to more carefully investigate the relation between ups and down of the oil price and individuals wellbeing. Second, extending this analysis to similar countries, other oil producing countries or other MENA countries, and providing between countries comparison. Third, while the gender gap in education declines significantly, female participation in the labour market remains low. It would be interesting to come up with policy recommendations to encourage more participation of women, and its implication for growth. 1955 1958 1961 1964 1967 1970 1973 1976 1979 1982 1985 Rural Note: Ethnic groups are found based on the second language that the individual speaks (in addition to Persian) in the SECH dataset. Ethnic groups are identified using province of residence in HEIS. Three ethnic groups were defined in each of these datasets: 1) Persian (including Shomalies), 2) Azeri, and 3) the Others.
Source: Authors' calculations. 
